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Multi-product and Multi-region Marketing 
  
 
 
Abstract: 
Firms could position themselves to compete within the same industry in different ways. 
They try to get their competitive advantage, which is defined as the ability to earn a higher rate 
of economic profit than the average of economic profit of other firms competing within the same 
markets (Besanko et al, 2013). Michael Porter (1980) coined generic strategies for firms to 
compete in the markets they serve, i.e. cost leadership, benefit leadership, and focus. Besanko et 
al (2014) noted three possible how it could happen in three different ways: (1) the cost leader can 
get the benefit parity by producing products with the same benefit (B) but at lower cost (C); (2) 
the cost leader can get benefit proximity, which involves offering a benefit (B) that is not much 
less than those of competitors; (3) the cost leader might offer a product that is qualitatively 
different from that its competitors. Benefit and Cost leadership closely relates to the crucial issue 
of how the firm will create the higher competitive advantage or economic value created 
compared to its rivals. The other important issue is where to create higher economic value. More 
specifically, will the firm seek to create economic value across broad of regional markets 
segments (broad coverage strategy), or will it focus only on narrow set of segments (focus 
strategy)? Yet, Porter (1980) had not given any mathematical formula to analyze the 
performance of sales which is related to the strategic positioning. Therefore, firstly this paper is 
addressed to derive a mathematical formula for analyzing the performance of sales in the cases 
of multi-product and multi-markets. In the real all markets, now a firm could produce more than 
one product (multi-product) and sell the products in more than one markets (multi-markets). It is 
very useful for the firms to know the determinants of the changes of their sales. Are they affected 
by the products or the markets? The mathematical formula derived in this paper offers the 
answer. Every firm needs this information to formulate the suitable markets policies or strategies. 
For sure, the mathematical formula requires detail information on sales by products, markets and 
competitors. Secondly, due to the unavailability of empirical data, the formula is simulated by 
using hypothetical data.  
 
JEL: M21.M31 
Keywords: Constant Market Share, Marketing, Multi-region. 
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1. Introduction 
Firms could position themselves to compete within the same industry in different ways. 
They try to get their competitive advantage, which is defined as the ability to earn a higher rate 
of economic profit than the average of economic profit of other firms competing within the same 
markets (Besanko et al., 2010:362). Economic profit (π) basically is the difference between total 
revenue (TR) and total cost (TC), or (π=TR-TC). A firm’s profitability depends simultaneously 
on the economics of its markets and its success in generating value than its competitor. This 
means that the amount of value the firm generates compared to competitors is influenced by its 
cost (C) and benefit (B) position relative to the competitors.  
Economic value is created when a firm of a producer could combine inputs or production 
factors, such as capital, labor, and raw materials as well as purchased components, to make a 
product whose received benefit (B) is greater than the cost (C) incurred in making the product. 
Like the definition of economic profit, the economic value created (in short, value-created, VC) 
is defined as the difference between benefit and cost, B-C). Value-created (VC) consists of two 
components, i.e. consumer surplus (CS) and producer surplus (PS) as presented in the Figure 1. 
The demand curve (D) basically represents the willingness to pay (WTP) of the consumer and 
the supply curve (S) represents the marginal cost (MC). Therefore, the consumer surplus is 
defined as the difference between WTP and the markets price (P*), CS=WTP-P*. It shows the 
portion of the value created that the consumer captures. While, the producer surplus is the 
difference between the markets price and the marginal cost, PS=P*-MC. It represents the 
producer’s margin or the portion of the valued-value created that the producer captures. Value-
created is the sum up of consumer surplus and producer surplus, VC=CS+PC= (WTP-P*)+(P*-
MC)=WTP-MC. 
 
2. Generic Strategic Positioning  
Michael Porter (1980) coined generic strategies for firms to compete in the markets they 
serve, i.e. cost leadership, benefit leadership, and focus as described in Figure 2. A firm that 
applies a strategy cost leadership could get more value (B-C) by offering lower cost than its 
competitors, shown by Supply S’ (MC’) in Figure 1. It is easy to see that with lower S’ the firm 
could have higher value-created. Besanko et al. (2010:379) noted three possible how it could 
happen in three different ways: (1) the cost leader can get the benefit parity by producing 
products with the same benefit (B) but at lower cost (C); (2) the cost leader can get benefit 
proximity, which involves offering a benefit (B) that is not much less than those of competitors; 
(3) the cost leader might offer a product that is qualitatively different from that its competitors. 
While, a producer that applies a strategy of benefit leadership generates more value that its rivals 
by offering products that have a higher benefit (B) than its competitors, shown by Demand D’ 
(WTP’) in Figure 1. It is clear to see that with higher D’ the firm could have higher value-created. 
This could happen in three ways, i.e. (1) the benefit leader could achieve benefit parity by 
making products with the same cost (C) but at higher benefit (B) than its competitors; (2) the 
benefit leader could attain cost proximity, which entails a cost (C) that is not too much higher 
than the rivals; (3) the firm might offer significantly higher benefit (B) and cost (C). 
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Source: Besanko et al, 2013 
 
Figure 2. Porter’s Generic Strategies 
Benefit and Cost leadership closely relates to the crucial issue of how the firm will create 
the higher competitive advantage or economic value created compared to its rivals. The other 
important issue is where to create higher economic value. More specifically, will the firm seek to 
create economic value across broad of markets segments (broad coverage strategy), or will it 
focus only on narrow set of segments (focus strategy), as depicted by Figure 2? 
Scope? 
Broad 
Narrow 
Positions? Types of 
Advantage? 
Company’s products can be 
produced at lower cost per 
unit than the competitors’ 
product 
Company’s products are 
capable of commanding a 
price premium relative to 
competitors  
Strategic 
Logic? 
Cost 
Leadership 
Benefit 
Leadership 
Focus 
Company can either …… 
Undercut rivals’ prices and sell more 
than they do or …. 
Match rivals’ prices and attain 
higher prices-cost margins than they 
can  
Company can either …… 
Match rivals’ prices and  sell more 
than they can do ….. 
Change price premium and attain 
higher price-cost margin than they 
can  
Company configures its value chain 
so as to create superior economic 
value within a narrow set of industry 
segments. Within these segments, 
the firm may have lower cost per 
unit than its broad-scope 
competitor, or it may be capable of 
commanding a price premium 
relative to these competitors, or 
both 
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Figure 3. The Determinants of the Changes in Sales 
Porter (1980) did not give any mathematical formula to analyze the performance of sales 
which is related to the strategic positioning. Therefore, firstly this study aims to derive a 
mathematical formula for analyzing the performance of sales in the cases of multi-product and 
multi-markets. In the real all markets, now a firm could produce more than one product (multi-
product) and sell the products in more than one markets (multi-markets), as depicted in Figure 3. 
It is very useful for the firms to know the determinants of the changes of their sales. Are they 
affected by the products or the markets? The mathematical formula derived in this study offers 
the answer. Every firm needs this information to formulate the suitable markets policies or 
strategies. For sure, the mathematical formula requires detail information on sales by products, 
markets and competitors. Secondly, due to the unavailability of empirical data, the formula is 
simulated by using hypothetical data.  
 
Firms  Markets  
Firm 1 
Firm 2 
Firm n 
Markets A 
Commodity a 
Commodity b 
                                     
Commodity z 
 
Markets B   
Commodity a 
Commodity b 
                                   
Commodity z 
 
Markets Z 
Commodity a 
Commodity b 
                                   
Commodity z 
 
(VI) 
(III) 
(III) 
(III) 
(II) 
(II) 
(II) 
(I) 
(V) 
(V) 
(V) 
(IV) 
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3. The Constant Markets Shares (CMS)  
This paper applies the logics of the CMS in international economics and apply it in 
business economics. The different analysis is that the CMS in international economics deals with 
relationships between countries to consumers in different countries (export and import activities), 
but the CMS in business economics deals with the relationships between firms and consumers in 
markets. In international economics, Tyszynski (1951) firstly proposes the CMS method. 
However, Leamer and Stern (1970) give a more detailed discussion of the method and possible 
applications. They also propose a version of the method, where the changes in exports can be 
caused by (a) the general rise in world exports, (b) the commodity composition, (c) the market 
distribution and (d) the competitiveness. Ricardson (1971a, 1971b) points out that the 
commodity composition and market distribution effects are interdependent (the order of their 
calculation matters), and that the values and signs may change if the final, instead of the initial, 
year of the period under consideration is used as the base year.  
Fagerberg and Sollie (1987) develop their version of the method, which can explicitly 
give the interpretation of the competitiveness effect. They find five effects instead of Leamer and 
Stern’s three effects. The two additional effects reflect a firm’s ability to adapt its exports 
structure to changes in the commodity and markets composition of the world exports. Widodo 
(2008, 2010) finds that there are different points of view between the two first and the third. 
Leamer and Stern (1970) as well as Richardson (1971a, 1971b) focuses their analysis on factors 
underlying a country’s changes in exports. Meanwhile, Fagerberg and Sollie (1987) explain 
factors underlying country’s changes in shares in the world export. Secondly, by combining the 
original concept in country’s change in exports and change in share in the world exports by 
Fagerberg and Sollie (1987), Widodo (2008, 2010) proposes a new version of the CMS which 
breakdown the change in a country’s export into six effect instead of two effects (by Tyszynki 
(1951)) or four effects (by Leamer and Stern (1970) and Richardson (1971a, 1971b). The six 
effects are (1) general changes in world exports, (2) market share effects, (3) commodity 
composition effect, (4) market composition effect, (5) commodity adaptation effect, (6) market 
adaptation effect. 
This part describes the derivation of CMS for business economics which is suitable for 
analyzing strategic positioning of a firm marketing its many various products in many different 
regional market.  
3.1. The constant-share norm 
The CMS method is derived from the constant-share norm. Suppose, there are two 
competitive firms A and B selling their commodity to a particular markets. Demand from the two 
competing suppliers may be shown by the following expression: 







B
A
B
A
p
p
f
q
q
         (1) 
where qA and qB refer to quantity sold by A and B, respectively. Meanwhile, pA and pB 
represent price of the commodity from firms A and B, respectively. By multiplying the both 
right-hand and left-hand sides of (1) with pA/pB, the following expression is obtained: 







B
A
B
A
BB
AA
p
p
f
p
p
qp
qp
        (2) 
The firm A’s share of sales is expressed as follows:  
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     (3) 
Equation (3) implies that firm A’s share of the markets in question 





 BBAA
AA
qpqp
qp
 will 
be unchanged except as the price ratio 





B
A
p
p
 changes. This refers to the validity of the constant-
share norm. It also shows that the difference between growths of sales may be indicated by the 
price changes. The aggregate markets share of a firm will be the same if its markets share in 
individual commodity groups have also remained constant (hypothetical). It refers to the 
difference between the hypothetical and the initial markets shares as the changes in markets 
share, which is caused by the structural changes in the markets. The residual –the difference 
between the final and the hypothetical markets shares- is due to the changes in competitiveness. 
This method is called as “constant markets shares” (CMS) analysis. 
The discrepancy between the constant-share norm and actual shares as the 
“competitiveness effect”. If a firm is fail to maintain its share in the markets, the competitiveness 
term will be negative. It also indicates that the firm’s prices increase relatively higher than that of 
the competitors as shown in equation (3). However, this is the case if we impose an additional 
assumption of the elasticity of substitution exceeding one in absolute value. 
3.2. The levels of analysis   
Figure 4 illustrates firms’ sales for the two periods 0 and t. It is used to explain the CMS 
method. Suppose, there are a number of firms (z) and markets (k). Firm A is a firm in question. 
The definitions and notations used here are firstly determined: 
0W
iV  = value of the total markets sales commodity i in period 0 
Wt
iV  = value of the total markets sales commodity i in period t 
0W
jV = value of the total markets sales to markets j in period 0 
Wt
jV = value of the total markets sales to markets j in period t 
0W
ijV = value of the total markets sales of commodity i to markets j in period 0 
Wt
ijV = value of the total markets sales of commodity i to markets j in period t 
0WV  = value of the total markets sales in period 0 
WtV  = value of the total markets sales in period t 
0A
iV  = value of the firm A’s sales of commodity i in period 0 
At
iV  = value of the firm A’s sales of commodity i in period t 
0A
jV = value of the firm A’s sales to markets j in period 0 
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At
jV = value of the firm A’s sales to markets j in period t 
0A
ijV = value of the firm A’s sales of commodity i to markets j in period 0 
At
ijV = value of the firm A’s sales of commodity i to markets j in period t 
    
Firms A’s Sales to 
Total Markets  
 Sales Value Total 
Commodity 0 t 0 t 
1     
2   0A
iV 
 
At
iV 
 
      
n     
Total 0A
WV  
At
WV
 
0AV 
 
AtV 
 
 
Firms A’s Sales to 
Markets 1 
 Sales Value 
Commodity 0 t 
1   
2 0A
1iV  
At
1iV  
    
n   
Total 0A
1V  
At
1V  
 
…… Firm A’s Sales to 
Markets K 
 Sales Value 
Commodity 0 t 
1   
2 0A
iKV  
At
iKV  
    
n   
Total 0A
KV  
At
KV  
 
       
Firms Z’s Sales to 
Total Markets  
 Sales Value Total 
Commodity 0 t 0 t 
1     
2   0Z
iV 
 
Zt
iV 
 
      
n     
Total 
 
 
0Z
jV
 Zt
jV
 0ZV 
 
ZtV 
 
 
Firms Z’s Sales to 
Markets 1 
 Sales Value 
Commodity 0 t 
1   
2 0Z
1iV  
Zt
1iV  
    
n   
Total 0Z
1V  
Zt
1V  
 
…… Firms Z’s Sales to 
Markets K 
 Sales Value 
Commodity 0 t 
1   
2 0Z
iKV  
Zt
iKV  
    
n   
Total 0Z
KV  
Zt
KV  
 
    
Total Sales: All firms’ Sales to 
All Markets  
 Sale Value Total 
Commodity 0 t 0 t 
1     
2   0W
iV 
 
Wt
iV 
 
      
N     
Total 0W
jV
 Wt
jV
 0WV 
 
WtV 
 
 
r = percentage increase in total sales  
0W
0WWt
V
VV
r

   
ri =percentage increase in all markets of 
commodity i 
0W
i
0W
i
Wt
i
i
V
VV
r

   
 
All firms’ Sales to 
Markets 1 
 Sale Value 
Commodity 0 t 
1   
2 0W
1iV  
Wt
1iV  
    
n   
Total 0W
1V
 Wt
1V  
 
ri1  percentage increase in total 
sales of commodity i to markets 
1: 
0W
1i
0W
1i
Wt
1i
1i
V
VV
r

  
…… All firms’ Sales to 
Markets K 
 Sale Value 
Commodity 0 t 
1   
2 0W
iKV
 Wt
iKV  
    
n   
Total 0W
KV
 Wt
KV  
 
riK  percentage increase in total 
sales of commodity i to markets 
K: 
0W
iK
0W
iK
Wt
iK
iK
V
VV
r

  
    
Figure 4. Illustration of Sales Flows 
 
r = percentage increase in total markets sales;  
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0W
0WWt
V
VV
r

   
ri = percentage increase in total markets sales of commodity i;  
0W
i
0W
i
Wt
i
i
V
VV
r

   
rij = percentage increase in total markets sales of commodity i to markets j; 
0W
ij
0W
ij
Wt
ij
ij
V
VV
r

  
From above definitions and notations, the firm A’s total sales values for commodity i and 
for destination markets j for period 0 can be written as:  
0A
i
j
0A
ij VV     and  
0A
j
i
0A
ij VV         (4) 
and similarly for the period t. In addition, the value of firm A’s sales in the period 0 is given by: 
0A
j
0A
j
i
0A
i
i j
0A
ij VVVV          (5) 
There are three levels of CMS analysis, which depend on how we treat markets and 
commodities (Leamer and Stern, 1970). First, it may be assumed that commodities can be 
treated as a single and completely undifferentiated product. In addition, sales destinations can be 
treated as a single market. In short, sales may be treated as a single good destined for a single 
market. If firm A maintains its share in this markets, its sales would simply increase by 0ArV  , 
and the following identity is obtained: 
)rVVV(rVVV 0A0AAt0A0AAt         (6) 
Equation (6) is called a “one level” analysis. It implies that the change in A’s sales 
 0AAt VV   can be divided into two parts i.e. (a) a part related with the general increase in total 
markets sales  0ArV  and (b) an unexplained part, the competitiveness effect )rVVV( 0A0AAt   . 
Second, it may be assumed that commodities are quite diverse sets of goods. For a 
specific commodity (say i), an analogous identity may be written as follows: 
)VrVV(VrVV 0Aii
0A
i
At
i
0A
ii
0A
i
At
i        (7) 
Taking the aggregate equation (7), the following expression is obtained:   
   
)c()b()a(
)VrVV(VrrrV
)VrVV(VrVV
i i
0A
ii
0A
i
At
i
0A
ii
0A
i
0A
ii
0A
i
At
i
i
0A
ii
0AAt
 





  (8) 
Equation (8) is called a “two level” analysis. The change in A’s sales  0AAt VV    is 
broken down into three components regarding with: (a) the general rise in total markets sales 
 0ArV  , (b) the commodity composition of A’s sales in the period 0   





 
i
0A
ii Vrr
; and (c) an 
unexplained residual (the competitiveness effect) 





 
i
0A
ii
0A
i
At
i )VrVV( . The difference between 
the “one level” and “two level” analysis is in the existence of the commodity composition effect, 
  
i
0A
ii Vrr . If the total markets sales of commodity i increase by more than the total markets 
9 
 
average for all commodities,   0rri  , the sales of commodity i contribute to the increase in 
firm A’s sales. Therefore, the sum represented by   
i
0A
ii Vrr  would be positive if A has 
concentrated on the sales of commodities whose markets are growing relatively faster and would 
be negative if A has concentrated in slowly growing commodity markets. Third, it may be 
assumed that sales are differentiated by destinations as well as commodity types. In this case, 
sales of a particular commodity for a particular destination are considered. Therefore, the 
analogous identity can be written as follows:   
)VrVV(VrVV 0Aijij
0A
ij
At
ij
0A
ijij
0A
ij
At
ij      (9) 
Taking the aggregate equation (9) yields: 
   
)d()c()b()a(
)VrVV(VrrVrrrV
)VrVV(VrVV
i j
0A
ijij
0A
ij
At
ij
i
0A
ij
j
iij
i
0A
ii
0A
i j
0A
ijij
0A
ij
At
ij
i j
0A
ijij
0AAt






 (10) 
Expression (10) shows a “three level” analysis. The change in firm A’s sales 
 0AAt VV   can be divided into four components associated with: (a) the total markets sales, 
 0ArV  ; (b) the commodity composition of firm A’s sales,   





 
i
0A
ii Vrr ; (c) the markets 
distribution of firm A’s sales,   







i
0A
ij
j
iij Vrr ; and (d) an unexplained residual (the 
competitiveness effect), 









i j
0A
ijij
0A
ij
At
ij )VrVV( . The markets distribution effect  
0A
ij
i j
iij Vrr   
will be positive if firm A has concentrated its sales in markets with relatively rapid growth. It is 
important to note that whether the commodity effect (b) follows the markets distribution effect 
(c), or vice versa. Therefore, equation (10) can be described in another way: 
   
)d()c()b()a(
)VrVV(VrrVrrrVVV
i j
0A
ijij
0A
ij
At
ij
i
0A
ij
j
jij
j
0A
jj
0A0AAt   
 (11) 
Now, the increase of firm A’s sales  0AAt VV   can be divided into four components 
associated with: (a) the general rise in total markets sales  0ArV  ; (b) the markets distribution of 
firm A’s sales   






 
j
0A
jj Vrr ; (c) the commodity composition of firm A’s sales   







i
0A
ij
j
jij Vrr ; 
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and (d) an unexplained residual (the competitiveness effect) 









i j
0A
ijij
0A
ij
At
ij )VrVV( . The 
equation (10) can be normalized by dividing 0AV   (Laspeyres index) or 
AtV   (Paasche index)
1: 
Laspeyres Index: 
   
)4()3()2()1(
V
)VrVV(
V
Vrr
V
Vrr
V
rV
V
VV
0A
i j
0A
ijij
0A
ij
At
ij
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Paasche Index: 
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   (13) 
3.3. Changes in the share of sales  
The interpretation of competitiveness effect (d) in the identity (10) is not as 
straightforward as the other terms. There are many other things beside the relative prices 
affecting a firms’s competitiveness such as (a) the differential rates of price inflation, (b) 
differential rates of quality improvement and the development of new products, (c) differential 
rates of improvement in the efficiency of marketing or in the terms of financing the sale of 
goods, (d) differential changes in the ability for prompts fulfillment of  
 
orders (Leamer and Stern, 1970). More recently, Fagerberg and Sollie (1987) develop another 
version of the CMS method by Tyszynski (1951). This version gives much more explanation on 
the competitiveness effect.  
The change in share of sales depends on how we treat markets and commodities in our 
analysis (Fagerberg and Sollie, 1987). To give clear explanation, two cases will be described 
separately, i.e. ‘several commodities – one markets’ and ‘several commodities – several markets’ 
cases2. The following symbols and definitions will be used3: 
V = value of sales; 
i      = commodities 
j       = sales (destinations) markets 
n = number of commodities; 
k      = number of countries (K is the last sales markets)  
                                                          
1 Tyszynski (1951) actually employs 
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V
 
 
2 We will use variable (data) on sales only. This is slightly different with that of Fagerberg and Sollie (1987). They 
use term sales of specific firm. However, for markets destination they employ “total sale of a firm” instead of “all 
markets’ sales to the firm”. Theoretically, the two terms must be the same i.e. the “total sales” value of a firm is 
the same with the “all market’ sales” to the firm. In practice, since sales are calculated based on cost-insurance-
freight (CIF) meanwhile sales are calculated based on free-on-board (FOB), the use of only sales can therefore 
avoid misleading.  
3 The symbols and definitions are different with those of Fagerberg and Sollie (1987). This is to accommodate our 
comparison analysis among the versions of CMS method. 
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0,t        =  subscripts which refer to the initial year and to the final year of the comparison, 
respectively; 
A = firm in question 
W = all markets 
AS  = markets share of firm A in all markets sales (the ratio of A’s total sales and the all 
markets total sales; 



i j
W
ij
i j
A
ij
AK2A1AA
V
V
S...SSS   
As   = macro share of firm A in all markets sales (the ratio of A’s total sale and all markets 
total sale in each markets); row vector of dimension K: 
   
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Aj  = markets share, by commodity, of firm A (micro share of firm A) in the all markets sales 
to markets j (the ratio of firm A’s and the all markets’ sales of commodity i to markets 
K); matrix of dimension Kxn: 
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Wj = commodity shares of the all markets sales to firm j to the all markets total sales (the ratio of 
all markets’ specific commodity sales and total all markets’ sales to firm K); matrix of 
dimension nxK: 
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
Wj  = firm shares of the all markets sales (the ratio of the all markets sales to firm j and the all 
markets sales); column vector of dimension K: 
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The ‘several commodities – one markets’ case 
 In the case of ‘several commodities – one markets’, it is assumed that firm A in question 
sales several commodities (n) in only one markets, say markets K (i.e. j=K).   In Figure 4, it is 
depicted by the last column. Based on the definitions and symbols, the macro share of firm A 
(
AKS ) can be written as the inner product of the vector of its micro share (
AK ) and the vector of 
commodity share in total all markets sale to county K ( WK ), as follows: 
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The change in macro share of firm A (
AKS ) between the two periods t and 0 can be 
obtained: 
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If either the Laspeyres or Paasche indices are employed for the whole calculation, a third 
(residual) term necessarily appears. This is because neither Laspeyres nor Paasche index passes 
the factor reversal test4 (Fagerberg and Sollie, 1987). Therefore, the residual term appears as 
shown as follows (Laspeyres index is used):  
AKAKAKAK SSSS         (16) 
where: 
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4 The factor reversal test requires that multiplying a price index and a volume index of the same type should be 
equal to the proportionate change in the current values. 
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The first term ( AKS ) is the effect of changes in micro shares (micro share effect), the 
second term ( AKS ) is the commodity composition effect. The third (residual) term (
AKS ) is the 
inner product of a vector of changes in micro shares and a vector of changes in commodity 
composition. Fagerberg and Sollie (1987) argue that the residual term has economic meaning, 
since its sign and value depend on the correlation between the changes in micro shares of the 
firm and the change in commodity composition of the markets. A formal proof on this matter is 
given below (for simplicity reason, the superscripts of firm A and markets K are omitted): 
  0t0tS           (20) 
The correlation coefficient between the changes in micro shares  0t  and the 
changes in commodity shares  0t  , which is denoted by rαβ, is formulated as
5:  
  
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
  (21) 
 
The symbol (‘) denotes transposition, while t0t ,,   and 0  are vectors of means, 
defined by: 
  'uun/1 tt          (22) 
  'uun/1 00          (23) 
   un/1u'un/1 tt         (24) 
                                                          
5 From the standard statistics, correlation between two variables X and Y with n observations is formulated as: 
  
   22
XY
YYXX
YYXX
r




  where 
n
X
X
n
1i
i
  and  
n
Y
Y
n
1i
i
 . 
 
14 
 
   un/1u'un/1 00         (25) 
where u is vector of one 
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and u' denotes transposition of u. It follows from equations 
21-25 that: 
           0t0t0t0t'0t
'
0t0t0t0t 'uun/1'uun/1r   (26) 
By rearranging, equation (26) can be simplified as follows: 
            0t0t0t0t0t'0t
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0t0t0t0t 'uu)n/1(r   (27) 
Since the sum of the commodity shares is always equal to one, it follows that: 
      0t'u  =0         (28) 
Therefore, it is: 
             0t0t0t'0t
'
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By substituting equation (29) into equation (20) the residual can be expressed as the 
product of the correlation between the changes in micro shares and the change in commodity 
shares, and two terms which are necessarily non-negative. The first of these terms is a measure 
of the spread of the changes in micro shares, while the second is a measure of the changes in 
commodity shares (superscript are reintroduced): 
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 (30) 
Therefore, the third effect shows to what degree a firm has succeeded in adapting the 
commodity composition of its sales to the changes in the commodity composition of the markets. 
Fagerberg and Sollie (1987) name it as the ‘relative commodity adaptation effect’ or just simply 
‘commodity adaptation effect’. If the commodity adaptation effect equals zero, it does not 
necessarily mean that no adaptation takes place, but that the firm adapts its sale structure at 
exactly the same rate as the average of all countries selling to the markets in question. 
 
The ‘several commodities – several markets’ case 
This sub-section explains the CMS method in the case of ‘several commodities – several 
markets’. For example, we want to analyze firm A that sell n commodities to all k countries (sale 
destinations) as depicted in Figure 4. The markets share of firm A in all markets sale (
AS ) can be 
written as the inner product of the vector of its macro share (
As ) and the vector of firm shares of 
all markets sales (
Wj ): 
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The change in 
AS  between the periods 0 and t is: 
A
0
A
t
A SSS           (32) 
or 
 













































































i j
W
0,ij
i
W
0,iK
i j
W
0,ij
i
W
0,2i
i j
W
0,ij
i
W
0,1i
i
W
0,iK
i
A
0,iK
i
W
0,2i
i
A
0,2i
i
W
0,1i
i
A
0,1i
i j
W
t,ij
i
W
t,iK
i j
W
t,ij
i
W
t,2i
i j
W
t,ij
i
W
t,1i
i
W
t,iK
i
A
t,iK
i
W
t,2i
i
A
t,2i
i
W
t,1i
i
A
t,1i
WjAA
VV
VV
VV
V
V
....
V
V
V
V
VV
VV
VV
V
V
....
V
V
V
V
sS

 (33) 
The change in the markets share can be broken down into three effects: 
A
s
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A SSSS          (34) 
where: 
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(37) 
The first effect is the changes in the macro shares weighted by firm shares in the initial 
year, while the second effect is the changes in the firm shares weighted by macro shares in the 
initial year. Thus, the second effect measures the effect on the markets share of a firm in the all 
markets of changes in the composition of the markets. It is named the markets composition 
effect. The third effect can be interpreted as the degree of success of the firm in adapting the 
markets composition of its sales to the changes in the firm composition of all markets sales. 
Therefore, following the argument described in the previous sub-section, it is named the markets 
adaptation effect. A formal proof on this matter is given below. Let 
A
sr   denotes the correlation 
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coefficient between the changes in macro shares and the changes in firm shares, and let 
A
0s , 
A
ts , 
A
0  and 
A
t  be vectors of means. The correlation coefficient between the changes in micro shares 
 0t ss  and the changes in commodity shares  0t  , which is symbolized by rsδ, is formulated 
as:  
  
      0t0t
'
0t0t
'
0t0t0t0t
0t0t0t0t
s
ssssssss
ssss
r


 (38) 
The symbol t0t ,s,s   and 0  are vectors of means, defined by: 
  'uusn/1s tt          (39) 
  'uusn/1s 00          (40) 
   un/1u'un/1 tt         (41) 
   un/1u'un/1 00         (42) 
It follows from equations 38-42 that: 
           0t0t0t0t'0t
'
0t0t0t0ts 'uusn/1'uusn/1ssssssssssr   (43) 
By rearranging, we get: 
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Since the sum of the firm shares is always equal to one, it follows that: 
 0t'u  =0         (45) 
Therefore 
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And  
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By taking into account equation 15-19 and the definition of 
As , 
A
sS  may be written as 
the sum of three effects: 
AAAA
s SSSS          (48) 
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The first effect (
AS ) is the effect of changes in the micro shares of county A in each 
markets weighted by the commodity composition of each markets and the firm composition of 
total all markets sales in the initial year. Following the argument of the previous section, this is 
labeled ‘the markets share effect’. By the same token, the second effect ( AS ) is labeled ‘the 
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commodity composition effect’ and the third ( AS ) is labeled ‘the commodity adaptation 
effect’. Since the proof and interpretation in the latter case is quite analogous to the previous 
case, the result of the proof is simply stated here: 
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To sum up, the change in the firm’s markets share in total all markets sales may be split 
into five effects: 
AS  = the markets share effect; 
AS  = the commodity composition effect; 
AS  = the markets composition effect; 
AS  = the commodity adaptation effect; 
A
sS   = the markets adaptation effect; 
so that 
A
s
AAAAA SSSSSS        (53) 
3.4. The Proposed New Version of CMS  
After describing comprehensively, the two fundamental methods of CMS proposed by 
Leamer and Stern (1970) and Fagerberg and Sollie (1987), we argue that the concepts have 
different focuses. Leamer and Stern focus on factors underlying the changes in sales  0AAt VV   , 
which also may be represented as the growth of sales, either using Laspeyres index 
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0AAt
V
VV . They conclude that the change (growth) in sales may be caused by (a) 
the general rise in all markets sales; (b) the markets distribution of firm A’s sales; (c) the 
commodity composition of firm A’s sales; and (d) an unexplained residual (the competitiveness 
effect).  
Meanwhile, Fagerberg and Sollie examine factors causing the changes in shares of sales 
or the change in markets share 
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V
. They conclude that the change in markets share 
can be caused by (a) the markets share effect; (b) the commodity composition effect; (c) the 
markets composition effect; (d) the commodity adaptation effect; (e) the markets adaptation 
effect. Since the markets share shows the competitiveness, we argue that Fagerberg and Sollie 
(1987) actually focus on factors underlying the change in firm’s competitiveness, not the change 
in sales as described by Leamer and Stern (1970).  
We derive the following new version of the CMS method by combining the two methods 
by Leamer and Stern (1970) and Fagerberg and Sollie (1987) previously discussed. The 
paragraphs below explain the derivation of the new version. The increase in the markets share 
implies the increase in competitiveness. The share of sales of a given firm is a function of the 
firm’s relative “competitiveness” (Richardson, 1971a): 
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where   0'f  , AS  is the sale share of the focus firm A;  AV   and 
WV   are total sales of 
the focus firm A and the all markets, respectively; c and C are “competitiveness” of the focus 
firm and the all markets, respectively. Taking the derivative with respect to time (t) of equation 
(54) will result:  
dt
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A doted 




 
variable represents that the derivative of the variable with respect to time (t). 
In this simplest CMS model, a firm’s total sale growth (

AV  ) is explained by (a) all markets 
growth effect (

WA VS  ) and (b) competitive effect (

AW SV  ). The former represents the firm’s 
growth in sales would have been if it had maintained its sales share and the later represents any 
additional sales growth due to changes in relative competitiveness. In term of the discrete time, 
equation (56) can be written as: 
AWWAA SVVSV          (57) 
Substituting 
AS  with equation (31), a new version of the CMS method is obtained: 
 AsAAAAWWAA MMSSSVVSV      (58) 
Where 
AV   = change of firm A’s sales 
WA VS   = change in A’s sales due to the general rise of all markets’ sales  
AW SV    = the markets share effect 
AW SV    = the commodity composition effect 
AW SV    = the markets composition effect 
AW SV    = the commodity adaptation effect 
A
s
W SV    = the markets adaptation effect 
 
If fully written, the equation (58) will as follows6: 
                                                          
6 If the first effect is calculated by using initial year (0) then the second effect must necessarily be calculated by 
using final year (t), vice versa.  This implies   
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 (59) 
Equation (59) implies that the change in firm A’s sales can be caused by (a) the general 
changes in the all markets’ sales, (b) the markets share effect, (c) the commodity composition 
effect, (d) the markets composition effect, (e) the commodity adaptation effect, (f) the markets 
adaptation effect.  
There are three main differences between the new version (59) and Leamer and Stern’s 
(1970) version. First, the problem of subjectivity in choosing the markets distribution effect or 
the commodity composition effect to be calculated first in the CMS version by Leamer and Stern 
(1970) is avoided in this new version. Second, the new version gives six effects instead of 
Leamer and Stern’s four effects. In the new version the markets adaptation and commodity 
adaptation effects are introduced instead of Leamer and Stern’s residual effect. Clear economic 
interpretation of the two effects is also given. Third, Laspeyres index is employed throughout the 
calculations. Therefore, lack of comparability due to differences in weighting procedures is 
avoided (Fagerberg and Sollie, 1987).    
 
4. Simulations  
Due to the unavailability of empirical data, the formula is simulated by using hypothetical 
data. In real world, researchers who want to apply this formula need data on the specific firms 
and its competitors’ sales by products and market. The formula can be applied for any industries, 
for examples automotive, dairy products, banking, insurance, manufacture industries etc. Based 
on our formulas, change in sales of a specific firm can be caused by (a) the general changes in 
the all markets’ sales, (b) the markets share effect, (c) the commodity composition effect, (d) the 
markets composition effect, (e) the commodity adaptation effect, (f) the markets adaptation 
effect. In real world, researchers who want to apply this formula need data on the specific firms 
and its competitors’ sales by products and market.  
 
                                                                                                                                                                                           
Accordingly, Equation (59) alternatively can be written as: 
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Case 1. Monopoly 
     Firm A             Market       
   2014      2015      2014      2015    
  C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 
M1 1  1  1  1  1  1  2  2  2  2  2  2  1  1  1  1  1  1  2  2  2  2  2  2  
M2 1  1  1  1  1  1  2  2  2  2  2  2  1  1  1  1  1  1  2  2  2  2  2  2  
M3 1  1  1  1  1  1  2  2  2  2  2  2  1  1  1  1  1  1  2  2  2  2  2  2  
M4 1  1  1  1  1  1  2  2  2  2  2  2  1  1  1  1  1  1  2  2  2  2  2  2  
M5 1  1  1  1  1  1  2  2  2  2  2  2  1  1  1  1  1  1  2  2  2  2  2  2  
TC 5  5  5  5  5  5  10  10  10  10  10  10  5  5  5  5  5  5  10  10  10  10  10  10  
Total Sales   30      60      30       60     
Change in Sales     30             30        
Note: M is market, C is commodity, TC is Total Commodity 
 
  2014-2015 
Change in Firm A's Sales 30 
1. General rise in total market 30 
2. The market share effect 0 
3. The commodity composition effect 0 
4. The market composition effect 0 
5. The commodity adaptation effect 0 
6. The market adaptation effect 0 
Total 30 
 
1 
 
Case 2. Duopoly Cournot Model 
     Firm A             Market       
   2014      2015      2014      2015    
  C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 
M1 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  
M2 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  
M3 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  
M4 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  
M5 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  
TC 5  5  5  5  5  5  10  10  10  10  10  10  10  10  10  10  10  10  10  20  20  20  20  20  
Total Sales   30       60      60       120    
Change in Sales     30              60       
Note: M is market, C is commodity, TC is Total Commodity 
 
  2014-2015 
Change in Firm A's Sales 30 
1. General rise in total market 30 
2. The market share effect 0 
3. The commodity composition effect 0 
4. The market composition effect 0 
5. The commodity adaptation effect 0 
6. The market adaptation effect 0 
Total 30 
 
2 
 
Case 3. Duopoly Cournot Model: Strategic Complement 
 
     Firm A             Market       
   2014      2015      2014      2015    
  C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 
M1 1  1  1  1  1  1  3  2  2  2  2  2  2  2  2  2  2  2  4 4  4  4  4  4  
M2 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  4  
M3 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  4  
M4 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  4  
M5 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  4 4  4  4  4  4  
TC 5  5  5  5  5  5  11  10  10  10  10  10  10  10  10  10  10  10  20  20  20  20  20  20  
Total Sales   30      61        60       120    
Change in Sales       31            60       
Note: M is market, C is commodity, TC is Total Commodity 
 
  2014-2015 
Change in Firm A's Sales 31 
1. General rise in total market 30 
2. The market share effect 0.8 
3. The commodity composition effect -0.0 
4. The market composition effect 0 
5. The commodity adaptation effect 0.1 
6. The market adaptation effect 0.000 
Total 31 
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Case 4. Duopoly Cournot Model: Change in Commodity 
     Firm A             Market       
   2014      2015      2014      2015    
  C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 
M1 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  6  6  6  6  6  6  
M2 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  4  
M3 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  4  
M4 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  4  4  4  4  4  4  
M5 1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  
TC 5  5  5  5  5  5  10  10  10  10  10  10  10  10  10  10  10  10  20  20  20  20  20  20  
Total Sales   30       60      60      120     
Change in Sales     30              60       
Note: M is market, C is commodity, TC is Total Commodity 
 
  2014-2015 
Change in Firm A's Sales 30 
1. General rise in total market 30 
2. The market share effect 8.0 
3. The commodity composition effect 0.0 
4. The market composition effect 0.0 
5. The commodity adaptation effect 0.0 
6. The market adaptation effect -8 
Total 30 
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Case 5. Perfect Competition 
     Firm A             Market       
   2014      2015      2014      2015    
  C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 
M1 1  1  1  1  1  1  3  2  4  3  2  3  1,000  1,000  1,000  1,000  1,000  1,000  3,000  2,000  4,000  3,000  2,000  3,000  
M2 1  1  1  1  1  1  3  4  5  4  3  4  1,000  1,000  1,000  1,000  1,000  1,000  3,006  4,000  5,000  4,000  3,012  4,000  
M3 1  1  1  1  1  1  5  3  2  2  4  2  1,000  1,000  1,000  1,000  1,000  1,000  5,000  3,000  2,004  2,020  4,000  2,000  
M4 1  1  1  1  1  1  6  5  5  3  2  3  1,000  1,000  1,000  1,000  1,000  1,000  6,012  5,005  5,000  3,000  2,000  3,009  
M5 1  1  1  1  1  1  3  7  4  7  9  5  1,000  1,000  1,000  1,000  1,000  1,000  2,982  6,995  3,996  6,980  8,988  4,991  
TC 5  5  5  5  5  5  20  21  20  19  20  17  5,000  5,000  5,000  5,000  5,000  5,000  20,000  21,000  20,000  19,000  20,000  17,000  
Total 
Sales 
  30       117       30,000       117,000     
Change in 
Sales 
      87             87,000       
Note: M is market, C is commodity, TC is Total Commodity 
 
  2014-2015 
Change in Firm A's Sales 87 
1. General rise in total market 87 
2. The market share effect 0 
3. The commodity composition effect 0 
4. The market composition effect 0 
5. The commodity adaptation effect 0 
6. The market adaptation effect 0 
Total 87 
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Case 6. Perfect Competition 
     Firm A        
     Market       
   2014      2015      2014      2015  
  
  C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6 
M1 641,183,774  839,679,956  1,324,024,605  18,965,841,959  10,463,458,142  588,091,072  1,167,608,543  1,918,461,180  2,521,241,555  50,570,711,790  18,832,601,336  1,594,041,077  20,478,933,153  5,371,211,449  8,034,926,428  63,362,984,800  24,879,660,779  3,185,442,173  32,939,200,815  11,627,843,697  16,375,069,523  172,181,917,489  50,640,813,433  8,828,851,510  
M2 367,143,728  273,486,301  1,648,234,913  23,037,182,130  15,750,369,566  693,492,377  510,429,751  445,227,931  2,680,975,324  45,761,269,287  20,978,308,852  1,247,108,399  237,292,399,861  57,228,757,429  120,474,624,956  404,628,922,305  278,617,943,689  13,591,143,256  360,779,158,031  94,456,350,384  219,213,841,256  717,853,352,291  469,810,445,034  43,356,658,557  
M3 605,141,829  1,037,235,800  2,837,131,091  48,180,177,462  45,753,385,854  1,549,655,228  821,238,268  1,040,422,992  3,063,298,136  77,276,491,068  45,951,017,656  3,266,875,048  113,389,307,196  24,087,299,935  60,546,581,555  211,124,868,069  174,255,437,365  15,150,194,134  130,541,363,534  35,137,309,334  100,608,446,287  379,347,533,486  248,876,720,691  26,210,518,747  
M4 1,857,618,235  1,109,131,071  3,013,269,351  20,677,902,817  9,351,019,356  659,014,515  3,661,313,478  2,477,069,276  5,363,407,606  50,282,269,765  17,306,625,394  1,932,418,755  100,786,989,508  24,650,136,561  44,238,966,155  109,877,306,470  54,671,906,308  6,038,305,717  150,450,097,517  43,736,405,399  84,906,323,985  256,280,261,520  95,182,431,634  13,258,524,685  
M5 1,540,732,254  1,106,792,363  7,670,486,418  35,011,753,364  29,310,052,835  1,084,760,434  1,841,879,866  1,684,726,482  11,598,773,830  38,246,692,262  27,502,574,821  1,392,279,957  223,252,824,378  42,810,580,924  112,885,566,057  338,248,123,005  203,452,952,246  27,132,216,860  209,090,511,262  42,852,396,460  105,155,002,642  358,933,870,199  192,274,919,104  54,025,061,357  
TC 5,011,819,820  4,366,325,491  16,493,146,378  145,872,857,732  110,628,285,753  4,575,013,626  8,002,469,906  7,565,907,861  25,227,696,451  262,137,434,172  130,571,128,059  9,432,723,236  695,200,454,096  154,147,986,298  346,180,665,151  1,127,242,204,649  735,877,900,387  65,097,302,140  883,800,331,159  227,810,305,274  526,258,683,693  1,884,596,934,985  1,056,785,329,896  145,679,614,856  
Total 
Sales 
  286,947,448,800       442,937,359,685       
3,123,746,512,7
21  
     4,724,931,199,863     
Change 
in Sales 
      155,989,910,885             1,601,184,687,142       
Note: M is market, C is commodity, TC is Total Commodity 
 
  2014-2015 
Change in Firm A's Sales 155,989,910,885 
1. General rise in total market 147,084,873,616 
2. The market share effect -20,645,937,361 
3. The commodity composition effect 17,044,565,468 
4. The market composition effect 14,223,747,525 
5. The commodity adaptation effect -1,038,526,549 
6. The market adaptation effect -678,811,814 
Total 155,989,910,885 
 
 
6. Conclusion 
 
This paper analyzes the factors underlying firms’ changes in sales using the Constant 
Market Share (CMS) method. Firstly, the CMS concepts are comprehensively described, 
especially works by Leamer and Stern (1970), Richardson (1971a, 1971b) and Fagerberg and 
Sollie (1987). Secondly, by combining the original concept in firm’s change in sales and change 
in share in the total sales, this paper proposes a new version of the CMS which breakdown the 
change in a firm’s sales into six effect instead of two effects (by Tyszynki (1951)) or four effects 
(by Leamer and Stern (1970) and Richardson (1971a, 1971b). The six effects are (1) general 
changes in total sales, (2) market share effects, (3) commodity composition effect, (4) market 
composition effect, (5) commodity adaptation effect, (6) market adaptation effect. Thirdly, from 
the simulations this paper concludes the constant share norm seems powerful in explaining a 
firm’s sales.  
 
References  
 
Besanko, D., D. Dranove, M. Shaley and S. Schaefer, 2013. Economics of Strategy. John Wiley & Sons, 
Inc., Hoboken. 
Fagerberg, J. and Sollie, G.,1987. “The method of constant market shares analysis reconsidered”. 
Applied Economics (19):1571-1583. 
Fleming, J.M. and Tsiang, S.C., 1958. “Changes in competitive strength and export shares of 
major industrial countries”. International Monetary Fund - Staff Papers, V (August), 
218-48. 
Leamer, E.E. and Stern, R.M., 1970. Quantitative International Economics. Aldine Publishing 
Co. Chicago. 
Porter, Michael, 1980.  Competitive Strategy. New York, Free Press.  
Porter, Michael, 1990. The Competitive Advantage of Nations. London: McMillan.  
Richardson, J.D., 1971a. “Constant Market Share of export growth”. Journal of International 
Economics (1): 227-239. 
______________, 1971b. “Some sensitivity tests for a “Constant-Market-Share” analysis of 
export”. The Review of Economics and Statistics (LIII) 4: 300-304. 
Tyszynski, H., 1951. “World trade in manufactured commodities, 1899-1950”. The Manchester 
School, 19: 271-39. 
Widodo, T. 2008. ‘The Method of Constant Market Shares (CMS) – competitiveness effect 
reconsidered: Case studies of ASEAN countries’, Journal of Indonesian Economy and 
Business, Vol. 23. No.3. 
_________, 2010. “Market Dynamics in the EU, NAFTA, North East Asia and ASEAN: the 
Method of Constant Market Shares (CMS) Analysis”. Journal of Economic Integration 
(25:3). 
 
 
